Phosphoproteomic analysis of chemokine signaling networks.
Chemokines induce a number of intracellular signaling pathways by activating second messengers (e.g. calcium) and phosphorylation cascades in order to mediate a myriad of functions including cell migration, survival and proliferation. Although there is some degree of overlap in chemokine receptor-mediated pathway activation, different chemokines will often elicit distinct signaling events. Factors such as cell type, receptor expression levels, G protein availability, and disease state will also influence the signaling response from chemokine-induced receptor activation. Improvements in mass spectrometry, enrichment strategies, and database search programs for identifying phosphopeptides have made phosphoproteomics an accessible biological tool for studying chemokine-induced phosphorylation cascades. Although signaling pathways involved in chemokine-mediated migration have been fairly well characterized, less is known regarding other signaling cascades elicited by chemokines (e.g. to induce proliferation) or the potential for distinct pathway activation in a disease state such as cancer. CXCL12(SDF-1)/CXCR4 signaling has been shown to play an important role in the survival of chronic lymphocytic leukemia (CLL) cells, and thus provides a good system for exploring chemokine signaling, particularly in the interest of survival pathway activation. In this chapter, we describe the use of immobilized metal affinity chromatography (IMAC) phosphopeptide enrichment followed by reversed-phase liquid chromatography and tandem mass spectrometry (LC-MS/MS) analysis for exploring CXCL12-mediated signaling in human CLL patient cells.